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No. 24 ] NEW DELHI, MONDAY, FEB. 23, 1959/PIIALGUNA, 4, 1880 


MINISTRY OF WORKS, HOUSING AND SUPPLY 

NOTIFICATION 
New Delhi, the ird March 1058 

G S.R. 219—The loll owing draft of cerium fuither amendment to the Indian 
Boiler Regulations, 1950, which the Central Boilers Boaid ptoposes to make 
111 exercise of the powci lonleired by section 28 ol the Indian Boilers Act, 1923 
(0 of 1921;, is published as lequned by subsection (1) of section 31 ot the said 
Ai t for the Information ot all person* likely to be allected thereby, and notice 
is hetehy given that the said draft will be taken into consldeiation on or after 
the 15th April, 1959 

Any objections or suggestions which mas be received liom any person with 
lespcct to the said draft before the date so specified will be considered by the 
Central Boilers Board Such objections 01 suggestions should be addicssed to 
the Secretary, Central Boileis Boaid, Ministry ot Works, Housing and Supply, 
Noith Block, New Delhi, 

Draft Amendments 

. In the said Regulations— 

1 For the existing heading “ATTACHMENT OF FLANGES" above regulation 
.151, the following shall be substituted, namely,—< 

, "FLANGES" 

For regulation 153 the following regulation shall be substituted, namely — 

' i.i 1 (a) Flangis for Carbon Steel Pipes —The material for carbon steel flanges, 
where forged or cut Horn the plates (excluding branches forged integral with 
the pipe} shall be made of steel produced by Open Hearth pi an electric process, 
acid 01 basic Flange* shall be made without a weld and shall be free from 
lamination oi other defer Ls They may be secuied by screwing, rivertlng or 
welding 

Blank ftangai ahull be of mild steel or cast steel and shall be npt less m thick¬ 
ness thin th^ flanges lo which they are attached 

The material shall comply with the requirements specified m the table below — 

Table 



Carbon 

Steel for Flanges 


plungesin ucco dance 
with Appendix E 

/ 

1 cn^itc strength 
ion 1 * per bq in 

Minimum elongitmn [ Sulphur imix) 
on U t pace C per 1 f’e cent 

1 cent 

Phosphorus 
m mi 

Per cent 

TABLES 

D to J 
inclusive 

2t-3° 

1 • r 

to I 0 06 

1 

| 0 06 

1 

TABLES 

K to 1 
inclusive 

26-32 

Sum of tensile | 
suengl h and clonga 0 05 

lion m>t les 1 than 

1 O ot 


(b) Flanges of alloy steel pipes. 

The material for alloy stecB flanges, whefle forged 01 cut from plates (excluding 
bianchus foiged mlegiai with the p.pei -.hall be made of steel produced by open 
health ol electric pforess acid 01 bnsn Flanges should be made without a 
weld and shall be free Irom laminations 01 othei defects 
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The material of alloy steel flanges shall comply with the requirements specified in the table below: — 

ALLOY STEEL FLANGES 


1 

Classification 

Carbon 
% max. 

Silicon 
% max. | 

I 

Sulphur ^ 
% max. J 

1 

Phosphorus^ 
% max. | 

Mnnese j 
% max. 1 
| 

Molyb¬ 
denum 
% max. | 

1 

Chromium 
% max. 

J Ultimate tensile 
stress 

1 

Minimum 

Percentage elongation 1 
on gauge length of 

4 /A. | 

Carbon 

Molybdenum 

Steel 

0*30 

x 

! 

Q '35 1 

1 

1 

1 

-j 

O'04 1 

! 

1 

0-04 

1 

1 

. 

o -75 | 

1 

1 0-65 | 

1 

31 tons;sq. in. 

i 

» | 

Not less than 700 divided 
by tensile strength in 
tons per square inch. 

Chromium 

Molybdenum 

Steel : — 


j 

1 

l 


! 

, I 

' 

. 


1 

1 

1 

1 

J Grade I i 

i 

0‘20 j 

0 40 

1 

004 

i j 

004 

o *75 

j 065 ' 

I. IO | 

1 

31 tocs/sq. in. 

Not less than 700 divided 
by tensile strength in 

I tons per square inch. 

Grade II 

■ 

015 

o- 50 

004 

O ' 04 

! 

o-6o 

1*00 | 

II 

2-25 

31 tons/sq. in. | 

| 

1 Not less than 700 divided 
: by tensile strength in 

tons per square nch. 
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The materials for flanges should be similar to those ol the pipes to which they are to be attached. 

The flanges are to be so designed that the total strass induced in them does not exceed the maximum permissible stress shown 
in the table below: — 

Maximum permissible working stress in lbs. per sq. in- for alloy steel flanges. 


; 

1 

| Upto & 

1 inclu- 

650 °F. 

700°F. 

750 °F. 

8oo°F. ' 

J 850^. 

900° F. 

95 °°F. 

iooo°F- 

J05o°F. 

' noo°F. 

j n 5 o°F. 

j I200°F. 


1 Class ideation 

1 ding 
6oo°F 


1 


1 







1 


1 

■ Carbon 

Molvbden im 

Steel— 

17500 

1 

17500 

1 

17500 

r. 

1 

I 17500 

16900 

1 

15000 J 

1 1 
i 


1 

1 

1 

1 

•1 

1 

1 

'Chromium 
| Molvbden urn. 
jSteel:— 



' 

1 

I 


1 



1 





Grade I 

17500 | 

, 16800 

1 6 £ 50 

15500 

14850 

' 14200 

13100 ! 

, ITOOO 

7500 

5000 

2800 ' 

1 



1 

|Grade II 

17500 j 

17500 

17500 j 

1 

| 17500 | 

17500 

16000 

1 

14000 

1 1 

IIOOO 

1 

7800 

1 

5800 ! 

1 

42OO 

1 

3000 , 

2000 

1 


Stress values for interm ed'ate temp :ratures may be determined by linear interpolation. 
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Blank flanges of alloy steel shall be not less- in thickness than the flanget 
to which they are to be attached, The material shall have the same composition 
as those of the flanges. 

to) Non-ferrous Flanges 

Material for non-ferrous flanges shall be of bronze. 

Bronze castings shall consist of not less than 86 per cent of copper and not 
more than a total of 0 ' 15 per cent of elements other than tin, nickel and lead. 
The ultimate tensile stress and the elongation percentage shall not be less than 
those prescribed under Regulation 282 (a) (iv). 

2 . For regulation 358 , the following shall be substituted, namely:—• 

" 35 R. Flanges of cupper pipes. -Flanges cf copper pipes may be made of 
bronze When flanges are attached to copper pipes by brazing they shall be 
secured in such additional way (p.g_ by riveting the ends or forming a conical 
end so as to fit Into the conical boro in the flange) that the resistance to with¬ 
drawal from the flange dees not depend wholly on the brazing. 

3 . The following heading shall be Inserted after regulation 364 , namely: — 


"STEAM RECEIVERS, SEPARATORS CATCH WATERS AND SIMILAR 
VESSELS" 

and for regulations 365 and 366 , the following shall he substituted, namely: — 


“ 365 . (a) MATERIALS 

( 1 ) Plates, Bars, Sections and Rivets .—Materials for plates, bars, sections and 
rivets used in the construction of Steam Receivers, Separators, Catch Waters and 
Similar Vessels shall comply in all respects with the requirements of relevant 
regulations of Chapters 11 and V, depending upon the mode of construction, 

( 2 ) Branches, Bosses and Drain Pockets. —Branches, bosses and drain pockets 
mav be solid forged, fabricated by fusion welding, machined from solid bars or 
made from tubes. 

(31 Flanges ,—Material for flanges shall comply with the appropriate provisions 
cf Regulation 353 . 

( 4 i Forgings .—Foigirigs shall comply with the requirements of Regulation 243 

( 5 ) Steel Castings .—Steel castings ter shells or pressure parts of shell shall 
comply with Regulations 73 to 80 . 


(b) CONSTRUCTION AND WORKMANSHIP 

(1) Shell Ends—Shell ends formed separately from the shell may be dished 
or flat. Alternatively, the ends of the shell may be forged down and closed by 
manhole doors or by plugs or branches welded-in. 

(21 Dished Ends —Each dished end shall be In one ploce made from one plate 
and the shape shall conform to the requirements of Regulation 275 . Dishing and 
peripheral flanging shall be dene by machine. Cold flanging shall not be adopted, 
All plates which have been dished, flanged or locally heated, shall afterwards be 
effioientv heat treated for the purpose of relieving internal stresses, unless during 
(he last stage of manufacture, they have been uniformly heated throughout to a 
suitable temperature. Care shall be taken to see that thp flanges are cylindrical, 
of good surface and free from local irregularities. 

Where flats are pressed in dished ends for the attachment of connections they 
shall be formed with an ample radius at the junctions of the flat and curved 
surfaces and shall be free from sharp corners and tool marks 

Dished ends shall he attached to the cylindrical part of the shell by one of 
the following methods:— 1 

(i) Hireling —Dished ends shall be machined to fit closely into the cylindrical 
pari of the shell and flogging or hammering in the fitting of ends shall not be 
adopted The caulking edges of all flanged plates shall be machined or flame cut 
hy machine. 

(ii) Welding roith butt joints of the single nr double U or V type —Where the 
Internal diameter of the shell Is 24 ms. or over, the ioints shall, in all cases, be 
welded from both sides o£ the plate Where the internal diameter of the shell 
is less than 24 ins., the joints may he welded from one side only, when efficient 
welding from inside is considered Impracticable 

(iii) Inverting, convex side outwards, into the cylindrical part of the shell 
which shall afterwards he hammered over at a forging temperature and welded 
round the yeripheru .—The dished end shall he a tight fit In the cylindrical part 
of the shell and the length of the cylindrical portion of the dished end shall be 
not less than four times the ihiekness ol the dished end but not less than 1J ins. 
This method may be used where the shell diameter does not exceed 36 ins. and 
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the thickness of the cylindrical part of the shell does not exceed 1 in., (See Figure 
No. 365/1), except that it shall not be permitted where the design pressure exceeds 
400 lbs/sq, in or where the design temperature exceeds 750 ’F. 



this type is nor permiyteo r »here rcccrtyp rxcecos se/H-p/* om 

YVhEPE OES/6H PRESSURE EXCEtDS +OO LB / S<3 /Or OR WHERE OCS ION 
TEThP EXCEEDS 75X5° r op bfHERK Thickness Eac&eds hn 


Dished ends shall not be ^ccuied to the cylindrical part of the shell merely 
by Fillet Welding lound penphery without any mechanical lock, 

( 3 ) Flat Ends .—Flat ends shall be of forged steel or plate steel and shall ba 
welded to the cylindrical part of the shell or bolted to flanges which shall be at¬ 
tached to the cylindrical pail of the shell in accordance with Regulation 356 or 357 . 

The attachment of flat ends shall be by one of the methods shi,wn in Figur# 
Nos. 365 / 2 , 365 / 3 , 365/4 and 365 / 5 . 





Fig. 365/^ 
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When ends are attached as shown in Figure 305 / 4 , welding shall be from both 
sides of the shell plate where practicable. Where welding is done from one side 
only-, care shall be tuken to ensuio full penetration using backing strips. 

(c) ACCESS TO SHELLS 

At least one manhole shall be provided to allow access for thorough cleaning 
and Inspection, except that where the shell is too small to permit entry, cleaning 
and Inspection openings of sufficient size and number shall be provided, Where 
there is an elliptic.al opening In the cylindrical part of the shell, the minor axis 
shall, wherever practicable, be parallel to the longitudinal axis of the shell. 


(d) COMPENSATING RINGS TO OPENINGS AND DOORS 

The material, construction and workmanship of compensating rings and doors 
shall comply with the appropriate Regulations of Chapters, II, III and XII. 


(e) BRANCHES AND OTHER CONNECTIONS 


Connections to shells shall be made by means of branched, pressed plate sad¬ 
dles, forged pads or bosses. Alternatively, where the thickness of the shell is 
sufficient to allow a suitable surface to be obtained, connections may be. attached 
directly to the shell, provided that the minimum thickness at the hole in the shell 
is not less than the thickness required for the design pressure and temperature, 
considering the shell as being unpierced and that the diameter of the hole does 
not exceed the maximum diameter of an uncompensated hole as defined in Regula¬ 
tions 170 and 279 . Studs for securing such connections shall have a full thread 
holding in the shell for a length of at least one diameter and the stud holes shall 
not penetrate the whole tlfickness of the shell. All holes for' bolts, studs and 
rivets In branches, saddles and forged pads shall be drilled. Where such connec¬ 
tions are secured by welding alone, a minimum of two runs of metal shall be 
deposited at each weld, except for seal welds. Each run of weld metal shall be 
thoroughly cleaned and free from slag before the next run Is deposited. The Anal 
finish of the welds shall be such that change of section from shell to branch Is 
gradual and free from sharp notches. Where the diameter of the shell is 24 inches 
and over, welding shall be from both sides of the plate, Where the internal 
diameter of the shell is less than 24 inches, external and internal welds shall 
be applied unless it is considered that efficient welding from both sides is impracti¬ 
cable, This does not apply to the methods of attachment shown in Figures 365 /S 
and 365/7 in which the welding shall always be from both sides. 
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Branches of not more than 1J Ins. nominal bore may be screwed into the shell 
with a taper thread and seal welded, provided that the thickness of the shell is 
sufficient to allow for a length of thread equal to the diameter of the branch. 
Where the thickness of the shell is not sufficient for this purpose, a boss may be 
welded on so that the total thickness of the boss and shell is at least equal to the 
required length of thread. Methods of- attachment of such bosses are shown in 
Figures 365/30 to 365/34- 














Branches may be provided with flanges for ordinary bolted joints. Joints of 
special type may also Be used. Flanges for ordinary bolted joints shall be in 
accordance with the appropriate table in Appendix E and shall be forged solid 
with the branches or attached in accordance with Regulation 350 or 357. They 

shall be machined on the Jointing and bolt bearing surfaces. 

Where pressed plate saddles are used, they shall be formed to bed closely to 
the shell and shall be 'machined on the face adjoining the connection and machin¬ 
ed or flame cut by machine on the edges, The studs for the attachment of the 
connection, if screwed through the saddle, shall each be fitted with a nut on the 

inside. Where the stud holes do not penetrate through the saddle, the length 

of the screwed portion of the stud in the plate shall be not less than the diameter 
of the stud. 


The joint faces of all pads shall he machined. 
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The pads shall be sufficiently thick to allow the drilling of stud holes for con¬ 
nections without the inner surface being pierced. The length of the screwed 
portion of the stud in the pad shall be not less than the diameter of the stud. 
Methods of attachment of pads secured by welding are shown in Figures 365/35 
to 365/41, but where pads of the typo shown in Figure 365/35 are used they 
shall be formed to bed closely to the shell. 
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ftur MUST NOT £XCf£fl> 

P/TC.H OtfCA£ DJAM£T£f* MINUS (Stop O/AMtTfg -+^') 


tyH £ K £ TW £ shell Thickness fucffjs 


Tapped bosses of not more than 1£ ins. standard pipe size, welded to the shell, 
may be used for design pressures not exceeding 200 lbs./sq. in. and design tempe¬ 
ratures^not exceeding 650°F. Such bosses shall have taper threads. Methods of 
attachment of bosses secured by welding are shown in Figures 365/30, 365/34. 

All welded attachments other than flange connections shall be by the metal- 
arc process and the electrodes 'used shall comply with the requirements of Regu¬ 
lations 94 to 98. Where tack welds are used they shall be sound and unless cut 
out, shall be carefully fused into the main runs. 

All pits secured by welding shall be effectively heat treated after completion 
of all wtlding and before hydraulic test. 


(f) SHELL JOINTS 


(1) Riveted Shells.—Preparation of plates, butt straps, rivet holes and riveting 
shall coriply with the relevant Regulations of Chapter III. 

Longitudinal joints of riveted, shells may be lap jointed or«fitted with double 
butt straps, but in cases where the design pressure exceeds 130 lbs./sq. in. or 
the product' of-the designjpressure in lbs./sq. in. and-maximum internal, diameter^ 
in inches!exceeds 9,500, the longitudinal joifits shall be butt jointed with double 
cover sbtapfe The design of riveted joints shaU be in accordance with Regulation* 
177 to 164. 

(2) Fostiin Welded Shells.—These shall be classified as follows: — 


Class I.-r-All shells designed for & pressure exceeding 500 lbs./sq. in. or shells 
of which the product of the designed pressure in lbs./sq. in. and the internal 
diametds.*hi inches exceeds 21,000 or the designed temperature exceeds 650*F. 

Clasfyi. All ehells designed for working below the limits specified for Class I 
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Fusion welds, preparation of seams, the method of formation of cylindrical 
shells including heat treatment after bending, method of making welded seams, 
types of welded joints, test plates and circularity of shells shall all conform to 
the requirements of Chapter V, except for the following, namely,— 


Wherever practicable, seams shall be welded from both sides of the plate. 
Additional runs of metal shall he deposited at both surfaces of the welded seams 
to build up to a thickness 10 per cent greater than thickness of the plate. The 
surfaces or welds wherever carried cut on both sides shall be ground smooth 
and flush with the respective surfaces of the plates. Where the seam is welded 
from one side only, these prov'sions shall app’y to the exposed surface of the 
weld. 


Tests for Class I fusion welded seams shall comply with the requirements of 
the relevant Regulations of Chapter V. 

Tests for Class ll fusion welded seams shall comply with the requirements of 
those of Chapter XII, except that an additional provision for one micro and 
macro examination shall be made. 


All shells shall be stress relieved by heat treatment after completion of all 
welding and before the hydraulic test. The heat treatment shall conform to the 
requirements of Chapter XII. 

( 3 ) Seamless Forge'S Shells.— These shall comply with the requirements of 
Regulations 235 to 243 . 

306 . DETERMINATION OF WORKING PRESSURE 
(a) SHELLS 

The maximum working pressure of shells shall be determined by the following 
formula: — 


W.P. 


2fE (T— 'Ojj 
”D I T—.03 


Where, T is Thickness in inches. 


D is Maximum internal diameter in inches. 


W.P. is Working pressure in lbs./sq. inch. 

f is Permissible Working stress in lbs./sq, inch at the woiking metal tempera¬ 
ture. 

1 

E is Efficiency of longitudinal riveted seam as given in Regulation 177. 

is Efficiency factor for fusion welded shells as given in table below. 

is 1.00 for seamless shells or shells made from seamless tubes, 

is Efficiency of ligaments between holes or openings in shell, expressed as a 
fraction. 


Class 

Efficiency factor E 

I 

0'9o 

II 

0 ■ 7j if welded from both sides, 

O'50 if welded from one side only. 

1 


Minimum thickness of shells shall be as given in table below :— 


Classification 

Internal diameter Ins. 

Minimum thick¬ 
ness in 

r 

Fusion welded class I. 


i /4 

Fusion welded Class II, and shells other 
than fusion welded shells. 

Upto and including 24 

1/4 

j Over 24 and upto & inclu¬ 
ding 36 

I/16 

Over 36 

3/8 
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The maximum permissible stresses tor cylindrical parts of seamless, fusion 
welded and riveted shells shall not exceed those given below.— 


Design 

Temperature 

°F 

Tensile strength 28-32 
tons/sq. in, 

. - . 

Tensile strength 32-36 
tons/sq. in. 

Fensili; strengh. 34-38 
tons/sq. in. 

Seamless, fusion welded 

0 ■ riveted shells 

Seamless shells 

Seamless shells 


lbs./sq. m. 

lbs./sq. in. 

lbs./sq. in. 

Upto 650 

15,700 

T 8,000 

19,000 

700 

15,200 

17,200 

18,200 

750 

13,400 

14,800 

15,500 

800 

11,300 

12,100 

12,500 

850 

8,900 

9,300 

9,joo 

900 

6,300 

6,300 

6,3Co 


Intermediate values may be obtained by linear interpolation. 

Where steels are intended for service at temperatures in excess of 700°F, this 
shall be so stated and silicon contents shall be not less than 0.10 per cent or 
alternatively, the material must pass the ‘Proof test for creep quality of carbon 
steel plate of boiler plate quality’ as in appendix D. 

The maximum permissible stress (f) for shells made from weldless pipes shall 
be those as given in table below: — 


Design temperature 


Cold drawn o* Hot-fin'shed w-ldless steel 


°F 

lbs./sq. in. 

500 

13,000 

55° 

12,500 

600 

n,800 

650 

11,100 

700 

10,300 

750 

9,500 

800 

8,500 

OO 

<A 

O 

7,500 

875 

6,8oo 

$oo 

5,600 


Intermediate values may be obtained by linear interpolation. 

The suitability of circumferential seams of riveted shells including the seams 
Joining the ends of the cylindrical parts of the shell shall be verified by the follow- 

Ef (T—’06) 

CD 

Joint efficiency expressed as a fraci on 'calculated by formuhe in Regula¬ 
tion 177. 

Working pressure, in lbs./sq. in. 

Inside diameter of the outer strakc of plating of the cylindrical shell, in 
inches. 

Thi cklirts" trf tfie'ptoteptEr inthea,—_ 

Maximum prrmissiblc working stress in tys./sq, in, at the working metal 
temperature given in column 1 of table of stresses in sub-rcguiition (a) above. 

0.257 where the seams are made with lip joints and treble riveted. 

0.264 where the seams are made with lap joints and are double riveted, 
o. 300 where the seams are made with lap joints and arc single riveted. 

Compensation for , openings in shells .—Where the major axis or diameter of 
any hole cut In cylindrical part of the shell is greater than 21 times the thickness 
of the she’,1 plate plus 2j inches, compensation shall be provided. 


ing formula:— 

W. P.- = 

Where E =» 

W.P. - 
D ^ 

T ” 

F - « 
C - 
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The sectional area to be compensated measured in the plane parallel to the 
longitudinal axis of the shell, which makes this area a maximum, shall be the pro¬ 
duct of the length of the opening (including any rivet holes in the plane) and 
the thickness of a seamless shell of similar material calculated in accordance 
with Equation 72 (Regulation 270 ) for the same conditions of pressure and tem¬ 
perature. 

Where frames, pads or branches are secured by rivets, the compensating area 
shall be calculated by the method given in Regulation 170 , 

Where frames, pads or branches are secured by welding, the compensating 
area shall be calculated by the method given In Regulation 279 , 

(b'l END PLATES 

( 1 ) Dished End Plates .—The maximum working pressure of dished end plates 
with pressure on concave side shall be determined by Regulations 276 to 278 . 

For manholes formed by welding on pressed frames to dished end plates as 
in Figure No. 366 / 1 . 



Elliptical manhole frame weloEd to 
DisHtD end Plate. 


NOTt : Twt DIAMtTEt* O* THE CoHP EN'SATItAO PLATE SHALL HOT 

exceed Twice the outside oiamCTcR of T«£ branch. 

The value oi F ■= I .OO where comp motion is equal to or greater than that required under 
Regulation 637. 

Diameteral cross sectional area of shell openings to be compensated 
Diameteral cross sectional area of frame and/or ring. 

For ends which are butt welded to the cylindrical parts of the shell the thick¬ 
ness of the edge of the flange for connection to the cylindrical part of the shell 
shall be not less than seamless unpierced shell as determined by Equation 72 . 

( 2 ) Flat End Plates .—The maximum working pressure for welded in flat end 
plates as in figures Nos. 365 / 2 , 305/3 and 365 / 4 , shall be determined by the fol- 


owing formula:— 

W.P. 


fT" 

Where 

T 


"Cd 5 " 

Minimum thickness of end plate, in inches. 


d 

r- 

Internal diameter of shell, in inches. 


W.P. 

t= 

Working pressure, in lbs./sq. in.‘ 


C 

fcx 

0.28 


f 

a 

Maximum permissible working stress in lbs./in. as in the 




table below:— 


Working 

metal 

temperature 

Tensile strength 24—28 
tons per sq. in. 

Tensile strength 26—30 
tons/sq. in. 

Tensile strength 28—32 
tons/sq. in. 

*v — 

°F 

lbs./sq. in. 

lbs/sq. in. 

lbs"./sq. in. 

Upto 650 

13,400 

14,500 

15,700 

700 

13,200 

14,300 

15,^00 

750 

12,000 

1?,700 

13,400 

800 

10,500 

TO ,900 

11, ’oo 

850 

8 ,JOO 

S,-oo 

8,900 

900 f 

6,300 

6,300 

6,300 


tntermedlate values may be obtained by linear interpolation. 
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Where steels are intended for service at temperatures in excess of 700 °F, thi« 
shall be so stated and silincon content shall not be less than U 1 10 per cent or alter¬ 
natively, the material shall pass the ‘Proof test for creep quality of carbon steel 
plates of boiler plate quality as in Appendix D. 

Where flat end plates are bolted to flanges as In Figure 365/5 the dimensions 
of the flanges shall be as given in Appendix E. The thickness of the end plates 
shall be not loss than that of the corresponding flanges. 

Where the diameter of a hole in the flat end plate exceeds 24 T + 2 f inches 
compensation '■hall be provided in accordance with Regulations 170 and 279 . 

(C) BRANCHES 

Where branches or saddles are secured to the shell by riveting or by studs, 
the minimum • thickness of the flange adjoining the shell shall be in accordance 
with the following tabic: — 

Table 


Thickness of shell plate 

Minimum thhineEs of fltngc 

in,^ 

in. 

3/8 " /4 

1/2 

above 3/4 to t 

5/8 

above 1 to 2 

3/4 

above 2 

1 


The actual dimensions of the flanges shall be governed by the requirements 
of c ompensation for the opening. 

The dimensions of flanges of branches remote from the .shell for ordinary 
bolted joints and those of bolts of all pads and saddles shall be In accordance 
with the appropriate table given in Appendix E for the working pressure and 
temperature corresponding to the design pressure and temperature of the shell. 
The dimensions of the flanges for special joints shall be subject to approval of 
the Chief Inspector 0 f Boilers concerned. 

The working pressure for the body of the branch shall be determined by the 
equation as given in sub-regulation (a) above, subject to the requirements of 
compensation for the opening. 

Notwithstanding the result obtained from the equation the minimum thickness 
of the body of the branches shall be such that in no case does the total stress, 
resulting from the combination of the stress due to internal pressure and to 
all externally applied loads, exceed the permissible stress corresponding to the 
design temperature. The method of calculating the total stress shall be subject 
to the approval of the Chief Inspector of Boilers concerned. Where the magni¬ 
tude of the externally applied loads cannot be determined, the minimum thickness 
of the body of ,the branch shall be as given in the following table: — 


MINIMUM THICKNESS OF BRANCHES WHERE EXTERNAL LOADS ARE NOT 


KNOWN 

Nominal bore of branch 

Thickness of cylindrical 
part of shell 

1 

Minimum body thickness 

in. 

Upto and including 2 4 

Over 2i upto and including 44 . 

Over 44 upto and including 8 

Over 8 upto and including 10 

Over 10 . . ■ ■ ■ j 

in. 

i and above 

7/8 and above 

1 and above 

il and above 

14 and above 

in. 

3/8 ' 

7/16 for thinner shells not less 
(than one half the thickness 
4 ‘of the cylindrical part of 

the shell. 

5/8 

Subject to approval of the Chief 
Inspector of Boilers concerned. 


[No. S&P-II/BL- 318 ( 3 )/S 2.1 
M. N. KALE, Secy. 


PRINTED. IN INDIA BY THE GENERAL MANAGER, OOVT. OF INDIA PRESS, 
NEW DELHI AND PUBLISHED BY THE MANAGER OF PUBLICATIONS, DELHI, 1939 



